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© Copolyester, polyester composition containing the copolyester, and polyester laminated structure 
having layer composed of the copolyester or the polyester composition. 

© A copolyester haying an intrinsic viscosity, measured in o-chlorophenol at .25 u " C t : of 0.3 to 1 .5 dl/g and 
being derived from ; dicarboxy lie acid units composed of 95 to 60 mole % of isophthalic acid unite and 5 to 40 
mole % of 2,6-naphthalenedicarboxylic acid units and dihydroxy compound units composed of 95 to 70 mole % 
of ethylene glycol units and 5 to 30 mole % of 1 ,3-bis(2-hydroxyethoxy)benzene units, a gas barrier imparting 
^ agent composed of the copolyester a polyester composition composed ^of (A) a polyethylene terephthlate and 
<^ (B) the copolyester and ia::fi)^ provided 
are a polyester laminated structure,;, a stretched laminated structure, a preform.and a laminated blow-molded 
^amcle each composed/Of (C) a-ppjyalky layer ,and (D) a, copolyester layer composed of the 

copolyester or the polyester composition. , v - 
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formed from it 

Japanese Laid-Open Patent Publication No. 64658/1984 proposes a method of blending polyethylene 
isophthaiate and polyethylene terephthaJate. - n V • h,^ ^^^S/^t^-p^-.'' 

However, the polyethylene isophthaiates described in the above-cited patent documents :c;0rhajns^}(jr> • . ' 
5 melting oligomers, and these oligomers adversely affect the p^ 

articles. ••••• - - • v <'v <• :.>"•■'->,>.->_:.•",:'> : , 

To improve, the gas-barrier ; property of PETv : a: copolyester ; w 
• copolymerizing isophthalic acid as a dicarboxylic acid component -and ^ethyte 
hydroxyethoxy)berizene as a dihydroxy compound component (see ^Japanese iliaJo^ppeh 
w No. 167617/1983); i 3 « .»\»» » 

If an article such as a container is molded from a polyester iesih cphM 
place and the mechanical properties of the molded article are degraded. It Is necessary therefore, to dry, the 
polyester resin before molding. However; since an isophthalate^type^ 

of isophthalic acid as the dicarboxylic acid : component has i a^Vlower crystallinity ' and '\jg lass: transition 
temperature (Tg) than a te>ephthalate^typeic6 
ingiy. to obtain an isophthaiate-type polyester having -a^lowwatefrc^^ 
for its drying. If the isophthaiate copolyester is dried at temperatures ^higher ^than .the ^g lass - transition ; 
temperature, the copolyester will melt-adhere to itself. ** 1 ho,^ v;;n^ 1 - : \ 

Usually^ polyethylene terephthalate is dried at a temperature of 110.»to "160*;* C. If the polyethylene 
20 terephthaJate dried at the above temperatures and the ^sopWhalat^ty^ 

temperatures are dry-blended immediately after drying, the isophtha lately pe icopplye^ter -will be^heated to 
a temperature higher than the glass transition temperature by the polyethylene terephthalate; which is still at 
a considerably high resin temperature. Consequently, the pelletized isbphthalate-type copolyester will, get " 
out of shape or the copolyester pellets melt-adhere to one another. Consequently, it is difficult to mix them 
25 uniformly. ■.. u ; :• 

For this reason, it has been desired to develop an isophthalate-typev copolyester haying a highjglass 
transition temperature (Tg) and excellent thermal resistance. ; v ^ 

An isophthaiate-type copolyester having copolymerized therein bis(4-beta-hydroxyethoxyphenyl)sulf one 
was proposed as a copolyester having a high glass transition; temperature ;(Tg) (see Japanese: Laid-Open 
30 Patent Publication No: 167617/1983). \:/;<!l^r,^y ^. 

The use of bis(4-beta4iydroxyethoxyphenyl)sulfone makes the isophthaiate-type copolyester slightly 
higher in glass transition temperature (Tg). but its Tg elevating effect is not sufficient. In addition* if its gas- 
barrier property is degraded, or the copolyester is colored or the monomeric c»m out, the • 
polyester is undesirable in view of food sanitation. ^ t 

SUMMARY OF THE INVENTION ; 

It is an object of this invention to; solve the above problems in me fprlor a and to jprovide an 
40 isophthaiate-type copolyester being; free from . 
: temperature and excellent gas-barrier property and surface properties; r. i* _. - > 

Another object of this invention is to provide a gas-barrier property imparting agent comprising ^ 
above isophthaiate-type copolyester. Another object of this invention is to solve the problems associated 
with the prior art discussed above, ;;and to provide a polyester composition^ 
45 melting oligomers, can be dried at a high speed and has excellent thermal, resistance, impact strength, 
surface properties, transparency and gas-barrier properties. V , • - j ' , 

Another object of this invention is to provide a film, a preform and a cdhtainwcomposed of the above : 
polyester composition. - * n '0/t'0.d'M - ■ .~ - > \ 

Another object of this invention is to solve the problems associate^ 
so and to provide a polyester laminated structure which vis free ;from h 

mbldability;' ? stretcha 'carbon' -dioxide ^gas.'V' h 

thermal resistance; impact strength, surface properties,- transparency, ielectrical * properties^ and chemical;^ ■ 1 
resistance. ',v,- v^-. \ ■•• , \< ■ <* ^ik^t^f?^::V: ' ■ > ~ " 

■ Another object of this invention is to provide a stretched laminated 
and a laminated blow-molded article each composed of the above polyester laminated structure and hay ing 
excellent gas-barrier property, especially with respect to oxygen iand xcarbori dioxide gas JtHe»cnial r^isr ? v r 
tance, impact strength, surface properties, transparency, electrical vprqpej^je^ 
The above objects are achieved in accordance with this invention ^ 
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dihydroxy compound units composed of 95 to 70 mole % of ethylene glycol units and 5 to 30 mole % of 
1,3-bis(2-hydroxyethoxy)benzene units, or a copolyester composition comprising said copolyester and 
polyethylene terephthalate. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The copolyester of this invention is characterized in that the cdiGarbpxy lie > acid/- :Un}^. ^(recurring : units, 
derived from a dicarboxylie acid) consist of 95 to 60 mole % of isophthalic acid units and ; 5 to 40 mole % of 
io 2,6-naprithalenedicarboxylic acid units and the dihydroxy compound units (recurring units derived from a 
dihydroxy compound) consist of 95 /to 70 mole^% of ethylerie^glycbl uhits and 5 to 30 mole % of 1;3-bis<2- 
-i - hydroxyethoxyjbenzene- unitSi and ithat it has ah intrinsic yiscosity;i measured in o-chlprophehol at 25 * C, of . 

0 3 to 1.5 dl/g. • -v*.v. — . ^ 

r Since the cbj^ 
15 1 units as the di^ 

the dihydroxy compound; uriits; Mit does ; hot ^contain - hig h-^m0 iti rig ^ oligomers iahd has excellent gas-barrier 
property and surface probities and a high glass transition temperature. 

The copplyester^f^this^nvehtion^ill be 1 described belbv^ specifically; r^ yh ; ? 

The copolyester; of the invention can! - be -obtained by i co-condensation reaction of the . following 
20 dicarboxylie acids and dihydroxy compounds: > ^ ^ 

The dicarboxylie acids used in this invention are 95 to 60 mole %v preferably 90 to. 70 mole = %, of 
isophthalic acid, and 5 to 40 mole %, preferably 1 0 to 30 mole %, of 2,6-naphthalenedicarboxylic acid. 

If the isophthalic acid is used in an amount of more than 95 mole %, the resulting copolyester does not ~ 
have so high a glass transition temperature. If it is used in an amount of less than 60 mole %, the glass 
25 transition temperature of the resulting copolyester has too high a glass transition temperature, and a blend 
of the resulting copolyester and polyethylene terephthalate; or a multilayer laminate of the copolyester 
cannot be sufficiently stretched. 

In the present invention, another dicarboxylie acid may be used in addition to the tsophthaiic acid and 
2.6-naphthalenedicarboxylic acid in an amount which does not impair the properties of the resulting 
30 copolyester. Examples of the other dicarboxylie acid are terephthalic acid T phthalic acid, and 2-methyl- 
terephthalic acid. As the dihydroxy compounds, ethylene glycol and 1,3-bis(2-hydroxyethoxy)benzene are 
used in the invention. These dihydroxy compounds are used in such amounts that the hydroxy compound 
component consists of 95 to 70 mole %, preferably 90 to 80 mole %, of ethylene glycol, and 5 to 30 mole 
%, preferably 10 to 20 mole %, of 1,3-bis(2-hydroxyethoxy)benzene. By using ethylene glycol and 1,3-bis- 
35 (2-hydroxyethoxy)behzehe in the above amounts as the dihydroxy compounds, a copolyester being free 
from high-melting oligomers and having excellent surface properties and a high glass transition temperature 
can be obtained. 

In addition to ethylene glycol and 1 ,3-bis(2-hydroxyethoxy)benzene, another dihydroxy compounds may 
be used in an amount which does not impair the properties of the resulting copolyester;- Examples of the 
40 other dihydroxy compound include dihydroxy compounds having 3 to 1 5 carbon atoms such as 1 ,3- 
propariediol, ; 1 ;4-butanediol, rieopenty t glycol, cyclohexanediol. cyclohexanedimethanpl, 1 ,4-bis(2-hydrox- 
• yethdxy )benzehe, 2;2-bis(4i»beta i hydroxyethoxy pheny l)propahe ■■ and bis(4rbeta-hydroxyethqxyphenyl)sulfon 
The copolyester of the invention may be composed only of the above dicarboxylie acid units and the 
above dihydroxy compound units , or of : the: d icarboxy lie acid units, the hydroxy compou nd units and a small 
45 amount of trifunctibnal or higher polycarboxylic acid units or polyhydrpxy compound units. Poly carboxy lie 
acids having 4 to 1 5 carbon atoms may 'be usM as the^ 

examples may be in mellitlc acid, trim poly* 
hydroxy compounds may be for example, polyhydric alcohols having 3 to 1 5 carbon atoms Typical 
examples include 1 ,1 ,1 -trihydroxymethylproparie, v glycerol, rl £y3-butanetriol B 1 ,2,3-pentanetrlpl,: and pen- 
so taerythritoL Polyesters obtained by corconderising the trifunctionahor^higher polycarboxylic acid or pory- 
hydroxy compound with the above dicarboxylie ad^ are J pteferred because they 

have improved uniform stretchability m blow molding \p \ 1 ^ - „ > 

The proportion of the trilunctional or higher polycarboxylic add un 2 
moles, preferably 0.005 to 1 mole* per 100 moles of the dicarboxyllCi acid units 0 and the proportion of the 
55 Afunctional or higher pblynydroxy compound units, is 0:01 to 2 moles, preferably 0 05 to 1 mole, per 100 
moles of the drihydroxy compound units. •\ya-y*s v ;r v k. vr- «;.: ? - : - ; . 

' The Resulting copolyester of the invention has an intrinsic viscbsity, measured in o-chlorpphenbl at 25; 
*C, of 0.3 to 1.5 dl/g, preferably 0:6 to 1.0 dl/g. If the intrinsic viscosity is less than 0.3 dl/g, the mechanical 



EP 0 368 278 A2 



container. Where the copolyester is monoaxially stretched, the stretch ratio is usually from 1-1 to 10, 
preferably from 1 .2 to 8, especially preferably from 1 .5 to 7. Where the copolyester is stretched biaxially, 
the stretch ratio is usually from 1.1 to 8, preferably from 1.2 to 7, especially preferably from 1;5 to 6, in: the 
longitudinal direction, and usually from 1 .1 to 8. preferably from 1 .2 to 7, especially preferably from 1 .5 to 6, 
5 in the transverse direction. The stretched product *may be heat-set according to the purpose for which it is 
to be used. " '•' "■■ ■■ .'< : .-: : i r h: - : - -."•». i:.-:r .y: ■;>■*, V^" r: ;.yy ~f.y : i' 

As required, the stretched product of the copolyester of the invention may - contain suitable amounts of 
various additives incorporated in conventional polyesterSi for example, nucleatin 

lubricants, slip agents, antiblocking agents; stabil»zersV^tistaiic agents; antihaz ; 

w stretched product of the copolyester of the invention may be produced ^by^ any <Qpfv knbwri^methdds. 
Generally, a starting molded article such as' a film-like material, a sheet-like material or a parison molded 
from the copolyester or its composition containing the ^above additives v a a; 
stretching treatment; either directly or after it is cooled to a temperature- below Jts- glass transition 
temperature and solidified and then re-heated, at a temperature ranging from its glass transition tempera- 

75 ture to its melting point, preferably, from its glass transition temperature to a point 80 * C higher than it. The 
heat-setting of the stretched product is carried out for a short time at the above stretching temperature or a 
higher temperature. - * ' :.. y >, 

If the startihg molded article Is a film-like article or a jsheet-like article, ifi for example, 

by a mdnoaxial stretching method by which it is stretched intone direction^a biaxial' stretchings method ih 

20 which it is stretched in the longitudinal direction and then in the transverse di recti 

stretching method in which it is stretched in the longitudinal and transverse^ directions simultaneously, a 
method by which it is biaxially stretched and then repeatedly stretched in either one direction, a method by 
which it is biaxially stretched and further in both directions, or a vaccum forming method by which a space 
between the film- or sheet-like article and the mold is maintained in vacuum to thereby stretch it. 

25 The stretched product of the copolyester may also be produced in the form of a laminate ?with another 
resin such as polyethylene terephthalate. Such a laminate may be produced; for example, by a method in 
which one or more layers of the starting molded article such as a film- or sheet-like article of the 
copolyester are laminated to one or more layers of a startihg molded article such as a film- or sheet-like 
article of another resin such as polyethylene terephthalate; and the laminate is then stretched, or a method 

30 in which a film-or sheet-like article of the other resin is bonded to the stretched product of the copolyester 
of the invention. • -v^.- 

lf the starting molded article is a parison, a stretch blow-molded container may be produced from it by 
stretching the parison at the above temperature in the longitudinal direction; and then blow-molded to 
stretch it further in the transverse direction (biaxial stretch blow molding). Furthermore, if a parison prepared 

35 from one or more layers of the copolyester and one or more layers of the other resin is subjected to the 
above stretch blow molding, laminated blow-molded article composed of the copolyester and the other resin 
(e.g.. polyethylene terephthalate) can be produced; 

Since the stretched product of the copolyester of the invention has excellent gas-barrier property; it can 
be used in various applications. In particular, biaxially stretched blow-molded containers of the copolyester, 

40 because of their excellent gas-barrier property, f are useful * for ^h^ 
seasonings, oils, beer, wines and liquors, s^ or carb^^ 

cosmetics and detergent. Particularly, for holding beer or carbonated drinks; the thickness of the containers • 
can be decreased, arid the taste of these goods can be preserved for an extended period , of time; ; 

The stretched fi im of the copolyester of the invention ; may be used for example. • as electrically 
45 insulating film, magnetic tapes, photographic films, and metal-vapor deposited films. ^ 

The polyester composition of this invention comprises (A) 50 to 95 % by weight of polyethylene 
terephthalate and (B) 50 to 5 % by weight of a copolyester v , * ~T~~' t V 

The polyester film, polyester preform and polyester container in accordance with this invention are 
composed of the above polyester composition. < ,. 
so The polyester composition of this invention crjnsists Essentially of the (A) 
and the copolyester (B) The dicarboxyllc acid units%f^he!"cb^ 

units and 2,6-naphthalenedicarboxylic acid units and the dihydrbxy compound )units^ 
ethylene gjlycol units and 1 ,3-bis(2-hydroxyethoxy)berizene units.' Accordingly ^ 
at a high speed and had excellent thermal resistance, impact strength, ^transparency 
55 property. Furthermore, since it does riot contain high-melting oligomer^ 

Now; the polyester composition, the polyester film, the polyester preforrrv<a^ 
accordance with this invention will be described in detail. '^^^rry^ 

The polyethylene terephthalate (A) used in the polyester composition 5of the invention: is a^ry saline 
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200 to 600 micrometers. 

The stretched film may be a monoaxially or biaxially stretched film. The stretch ratio of the monoaxially 
stretched film is desirably from 1.1 to 10, preferably from 1.2 to 8. especially preferably from 1.-5 -to. 7. In the 
biaxially stretched film, the stretch ratio is usually from 1.1 to 8. preferably from 1.2 to 7, especially from 1.5 

5 to 7. ■/ ; • ■: : r^:,; : • .. • ^ -\ V:,\... v^ir' '^W^ vv .■■■?' 

In the biaxially stretched film, the stretch ratio is-. de3ir^ly r :frpi^,1.1 : \toJ ^p^feir^iy^ffonri'^ to 7, 
especially preferably from? 1.5 to 6, In the longitudinal direction and from 11 to 8 C preferably from 1.2 to 7, 
especially preferably from 1.5 to 6, in the transverse direction : . r) : . : , , t > 
J' The polyester film of this invention can be produced r pV.>v any #own method. •Generaljy. a; ; m 
io material molded from the above polyester composition optionally : contain jng the add after it 

is cooled and solidified at a , temperature below the glass transition .temperature, dis :re-teated, ^and this 
starting molded product is subjected to a stretching treatment at ^temperature^ 
transition temperature to its melting point, preferably from the glass tfansitip 

80 "C higher than the glass transitioh temperature. H at 
ts a temperature higher than the above stretching temperature, for a short period.^ ; 
.... In the production ;of the stretched polyester film of this: invention^ the start 

uristretched state may be stretched monoaxially (monoaxial^stretehing^ r - 
direction and then in the transverse direction (biaxial stretching method); ^stretehed 
longitudinal and the transverse directions (simultaneous biaxial, stretching -meth^ biaxially and 

20 then repeatedly stretching in either direction; stretched biaxially and further jn both directions; or may be 
processed by a so-called vacuum forming method- in which a space between, the film-like product and a 
mold is reduced in pressure, thereby to stretch-molding the film-like, product. 

The polyester composition of this invention may be processed into a sheet-like article substantially in 
accordance with the methods of producing the polyester film, described above. . 
25 The polyester preform of this invention may be produced by using the polyester composition.; 

For example, it may be prepared by injection-molding the polyester composition. , t 

The polyester container in accordance with this invention may be produced by press-forming a sheet of 
the polyester composition, or stretch blow-molding the polyester preform mentioned above. 

Stretch blow-molding may be carried out, for example, by stretching the preform in the longitudinal 
30 direction at the stretching temperature for the polyester composition, and then blow-molding it to stretch it 
also in the transverse direction (biaxial stretch blow molding method),, 

To produce the polyester container from the biaxial, stretch blow molding method, a bottomed preform 
molded by an ordinary injection-molding machine or a parison obtained by bottoming one end of a parison 
molded by an extrusion-molding machine is stretched to 1 .5 to 3.5 times, preferably 2 to 3 , times in the 
35 logitudinal direction, and 2 to 5 times, preferably 3 to 4.5 times, in the transverse direction at a stretching 
temperature of 80 to 1 20 " C, preferably 90 to 110 • C by a rod moving .longitudinally within a blow molding 
mold and the blowing of a pressurized gas. Molding by an injection molding machine may be carried out by 
a two-stage method using a cold parison or a one-stage method using a hot parison. 

To improve the rigidity of the polyester con tainer, a layer of polyethylene terephthafate may be 
40 laminated to the inside and outside layers of the polyester composition. 

The polyester 1 container of this invention may be used in ^ 
transparency and gas-barrier property. In particular, biaxial stretch blow-molded containers have excellent 
gas-barrier property and transparency and can be used not only^fpryh^ 

liquors, cosmetics and detergents, but also holding . sparkling drinks ;such as cola, cider and beer The 
45 polyester containers of the inventbn permit prolongation of the periocf;tyithitt 

be taken with their original tastes; and flavors without increasing the tnickne^ I as in 

conventional containers; ; v - ,* -:~ ^ -,, 

The polyester laminated structure of this invention is composed or (C) a j^lya)j^lene terephthalate layer 

and (B) a copolyester layer. The copolyester layer (D) is a layer^^ 
so described hereinabove, or the above polyester composition^ jtheir^^ 

polyethylene terephthafate, in which the layers <(G) and (D) are stretched^ \;ritr}y^^ : ^ ^ >',3> 

The preform for/ the polyester laminated blow-molded product (C) a 

polyalkylene terephthalate and (D) a copolyester layer which is a layer of 4|ie^^!y®^ er ! of theXinyention 

described hereinabove, or the above polyester composition of the iny^entiohc.cd^ cppplyester and 

55 polyethylene terephthalate. v ■< >-\. } ^ * 

The polyester laminated blowmolded product of this : invention is vcpmppsed of (A) a polyalkylene 

terephthalate and (D) v a copolyester lay er. The copolyester layer lis a layer of the copolyester of the. 

invention described above and the polyester composition of the invention comprising the copolyester arid 




BP 0 368 278 A2 



each of the outside polyalkylene terephthalate layer (C) is usually 50 to 500 micrometers, preferably 50 to 
300 micrometers. If the laminated structure is the latter-mentioned three-layer structure, the thickness of the 
polyalkylene terephthalate interlayer is usually 50 to 500 micrometers ^preferably 50 to 300 micr^ 
and the thickness of copolyester outside layers (C) is usually 50 to 500 micrometers; preferably 50 to 200 

5 micrometers* When the laminated structure is a^multilayer structure, the thicknesses of the intermediate 
layer and both outside layers of the copolyester (D) and the thicknesses of the intermediate layer and 
outermost layers composed of the polyalkylene terephthalate layer (C) may ;be prescribed in the same way 
as above. - V . " 

The laminated structure of the invention has : excellent; stretcH^^ pro^rties, vparticularly 

10 electrical insulation, mechanical strength, transparency and gas-barrier property. 

The polyester stretched laminated structure of the invention may be produced by any known methods. 
Generally, a starting molded article such as a film or sheet obtained byv laminating :the polyalkylene 
terephthalate layer (C) and the copolyester layer (D), either as such or after cooling and solidifying it to a 
temperature below ^ theyglass transition te>^ is 

rs stretched at a temperature above the glass transition temperature of both, preferably 70 to 100^ *C. 1 

The polyester stretched laminated molded structure of the Invention can be produced by, for example, 
stretching an unstretched film or sheet (when the starting molded article is film or sheot) is stretched 
monoaxially (monoaxial stretching method); stretched in the.^ongitudjnal^ 'direction and' then in : the transverse 
direction (biaxial stretching method); stretched biaxially and then rej^ or 

20 biaxially stretched and then further stretched in ; both direction be 
monoaxially, the stretch ratio is usually from 1.1 to 10, preferably from 1.2 to 8, especially preferably from 
1.5 to 7. In the production of the starting molded structure by biaxial stretching, the stretch ratio is usually 
from 1.1 to 8, preferably from 1.2 to 7, especially preferably from 1 .5' to 6; ; in :me>lohgitudinal direction, and " 
usually from 1.1 to 8, preferably from 1.2 to 7, especially preferably from 15 to 6, in the transverse 

25 direction. The resulting stretched laminated molded structure may be heat-set. : 

The polyester stretched laminated structure of the invention has excellent mechanical strength, 
transparency, electrical properties and gas-barrier property. In particular, by using this molded structure for 
forming electrical and electronic component parts and metallic parts. It is effective t f or j t protecting electrical 
and electronic circuits and preventing corrosion of metals. The polyester stretched laminated structure in 

30 the form of a film can also be effectively used for capacitors, motors, transformers and wire and cable 
coatings by utilizing its electrical properties. Furthermore! by utilizing its excellent gas-barrier property, it 
may be used as a film for food packaging. 

The preform for the polyester laminated blow-mblded article of the invention may be produced by using • 
the polyester laminated structure of the invention. 

35 For example, by molding and processing the polyester laminated structure in tubular form, the preform 

of the invention can be obtained. ' s > ^"••v-.vVK--; :V^'-v'-v*\- •.->"■ ?■■ 

The polyester laminated blow-molded article of this invention i-is a ^stretch blow-molded article formed 
from the above polyester laminated structure. The stretched blow^molded article may be produced by 
stretch blow-molding* the above i prefbrm; \ . ^ 

40 The polyester laminated blbw-mdlde^ 
stretched polye^ 

property. . - ^» - <■ 

The stretch ratios used in the production of the polyester laminated blow-mold^ 
may be the same as those described above with regard to the stretched polyester laminated structures. 
45 The polyester laminated blow-molded article may be produced by; stretching and blow-molding the 
preform described above. The stretch blow molding may be carried 1 out by stretclhing the Cpreform in the 
longitudinal direction at temperatures within the range of the stretching aem^ratUres ''for^ ; 'the:>laminated 

structure, ."r^ }% ^- : - — -*~*-t----- *- ~— ^ - - ,: - 

stretching 

so /Fpf-f" 
molding"' 

parison obtained by bottoming one end of a parison molded by va^ 

temperature of 80 to 120 * C, preferably 90 to 110 * C, to 1 .5 to 3^;tw and 
to 2 to 5 times, preferably 3 to 4.5 times in the transverse direction by a rod; rnpyin^ a 
55 blow-molding mold and the blowing of ^ pressurized; .g^V-''P^cdlafiy\fa \ biaxially; stretched ;blow-molded 
container as the polyester laminated blow-molded article of the invention ^ 

and transparency, and is suitable therefor for holding not only seasonings, oils, wines and liquors, cosmetics 
and detergents but also for holding sparkling drinks such as ^c6la^c i " , ' 




11 
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EP 0 368 278 A2 



Table 1 



10 



75 



20 



25 



30 



35 



Run O 



Ex. A2 



Ex. Ai ; 



Ex. A3l v 



CExTAi:;: 



CExvA2 



CEx. A3 



CEx. A4 



CEx. A5 



CEx. A6 



Composition of the 
copoiy ester 



(mole%) 



I A/N DA/DER/tG 



90/10/15/85 



IA/NDA/DER/EG 



80/20/1 5/85 



ia^da(peb/eg; 



70/36/15/85 



•TA/EG : 



100/100 



I A/EG 



.100/100 



N DA/EG 



100/100 



IA/NDA/DER/EG 



50/50/15/85 



IA/TA/EG/DER 



70/30/85/15 



; IA/TA/EG/DER/BSE 



70/30/72/15/12 



tg 



: r "73 



78 



84 : 



78 



67 



1.24 



90 



69 



78 



Pco 2 



(cc.m m/rrP.day ;atrjri); : 



•'. • .v. ...\v : ? 



3.1 



21;8 : • 



3.0 



7.2 



4.2 



3 8 



5,1 



,(d!/g) 



0.83 : 



0.81 



0.83 

■i^V r -.v>:«v** 



0:80: 



0.80: 



0.80 



0.78 



0.81 



Ex. = Example; CEx. = Comparative Example 



The total amount of the dicarboxylic acid and the dihydroxy compound was 1 00 mole %. 

The following abbreviations were. used. ; • ...U„.<-.- '..J '^.L 

40 IA: isophthalic acid : '-.•••v;v. 

NDA: 2,6-nap^thalenedicarboxylic ^ ' . vT V 

TA: terephthalic acid, ; .■.-..J..., . _ ; 

DER: 1 ,3-bis(2 hydroxyethoxy)benzene 
EG: ethylene glycol 

45 BSE: bis(4-beta-hydroxyethoxyphenyl)sulfone ^/iSV.T- 

EXAMPLES B1 to B6 and COMPARATIVE EXAMPLES B1 to B8 ; 



SO 




55 



One -hundred' parts of polyethylene terephthalate (Mitsui 
Ltd) dried at 150 ^C for 10 hours was mixed with each 
cbpblyestbr obtained in Example /Ui The rrii^^ 
to 290 *C by an extruder, cooled and cut by a cutter to form pellets of a polyester, s cbmposition composed ; 
of polyethylene terephthalate and the copolyester. The pellets we^ 

having a thickness of about 600 micrometers. The press sheet was stretched simiillanebusly b 

stretching device to three times both in the longitudinal and transverse,, .directions to obtain afbiaxially 

stretched film. - . \ - \ V • ! -k 6&(Sy&^<\'-' : - 



13 



;o : 
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20 



25 
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Table 3 



Run 


Composition 

(example . 

uesiynauoiiy . 


Properties of the biaxial ly stretched bottle 


Ha^"(%XSfijr^' sicle_ 
surface of the bottle 


j ^coefficients * * 


(cc/day bottle.atm) 


Ex Bt 








Ex. B8 


Ex. B3 
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CEx. B10 
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;; ... 2,o ; 




CEx.-BH 


.^.: i ,.cEx.|Bz.;:,,,.:.; 




v . • • 2.8 ' ' 



EXAMPLE Cf 



30 



35 



40 



Polyethylene terephthalate (Mitsui PET J135, a product of Mitsui PET Resin Co.. Ltd.) dried at 150 "C 
for 10 hours was press-formed at about 260 *C to prepare a press sheet having a thickness of about 100 
micrometers. 

Separately 100 parts of the polyethylene terephthalate was mixed with 20 parts of the copolyester of 
Example A1, and the mixture was melt-extruded at 260 to 280 "C by using art extruder to produce pellets 
of the composition. The pellets of the composition were press-formed at about 260 : ' C to prepare a press 
sheet having a thickness of about 100 micrometers. The above polyethylene terephthalate press sheet was 
laid over the press sheet of the composition, and the assembly was press-formed at about 260 * C to give a 
two-layer laminated sheet having a thickness of about 600 micrometers^ The resulting lam 
good adhesion between the polyethylene terephthalate layer (C) and the polyester composition layer (D) 
and had a haze of 1.2 The carbon dioxide 

The laminated sheet was simultaneously stretched in the longitudinal and transverse direction to 3 
times by a biaxial ly ^stretching device to prepare a biaxially stretched film having a thickness of about 50 
micrometers. The film was in the uniformly stretched state. The b 



adhesion between 
had a naze of 0 6 



tween the polyethylene terephthalate layer (C) arid the ^pojyesVer c6mpos^tibn : layer.XP). The film 
Df 0.6 %, and a carbon dioxide^gas, permeability coefficient- of 10.0 cc mm/m 2 .day.atm. 



45 EXAMPLES C2 AND C3 and COMPARATIVE EXAMPLES C1 to C4 

In the same way as in Example C1 . press sheets and biaxiaJly stretched films were prepared except 
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to 40 mole % of 2,6-naphthalenedicarboxylic acid units and dihydroxy compound units composed of 95 to 
70 mole % of ethylene glycol units and 5 to 30 mole % of 1 ,3-bis(2-hydroxyethoxy)benzene units. 

2. A copolyester according to claim 1 having an intrinsic viscosity, measured in o-chlorophenol. at 25 
? C. of 0:6 to T O dl/g and being derived from dlcarlx>xyltc acid units composed of. 90 to 70 mole % of 
s isophthalic* acid units and TO to 30 mole % of 2,6-naphthalenedicarboxylic ^acid : units- and? dihydroxy 
compound J units composed of 90 to 80 mole % of ethylene glycol units and ;10;|6 /:Mrmole/%^Qfd' > 3- t bis(2- 
r hydroxy eth6xy)betizerie units. J - m v<: ^ i jj . . . 

3 The 'copolyester of claim 2 which further comprises 0^ 
compound units, of trifunctional or higher-functional poly hydrdxy' compound i >: '\ 

io ' 4t The copolyester of claim "/2 which further comprises 5 0.05 to t ^t? m^le^p^ry ob mdleVbf the?dihydroxy 

compound unite* of^l ,1 %ishydroxymethyl0ro0ane Linits^ 1 < >m#> % 
fi : ----5. -A gas-barrier property impartiriig agem compr^ 

measured in o^hlorbphenbf at ;25 ^ C; bf 0.3: to 1 .5 d^^ b%iWg tlert^ 

composed of 95 to 60 mole % of isophthalic acid units and 5 to 40 mole-% of 2,6-naphthalenedicarboxylic 
75 acid units and dihydroxy compound units composed of 95 to '70 'mole-% of ethylene glycoLunits' and 5 to 
30 mole % of 1 ,3-bis^ % -«v * f , ' ^ % • 

6. A gas-barrieY-^ according -to vclaim #5 ^comprising a ^copolyester - having an 
intrinsic viscosity, measured in o-chlorophenol at 25 # G, bf 0^6 to' * t :0 dl/g and >being derived from 
dicarboxylic acid units composed of 90 to 70 mole % bf i^ 2,6- 

26 naphthalenedicarbbxy lie acid units and dihydroxy cornpbuhd units composed of - 90 - to 80 rrible % of 
ethylene glycol units and 10 to 20 mole % of 1 ,3-bis(2-hydroxyethoxy)ben2ene units. 

7. The gas-barrier imparting agent of claim 6 in which the copolyester further comprises 0.01 to 2 mole, 
per TOO mole of the dihydroxy compound units, of trifunctional or higher-functional poly hydroxy compound " 

• units. ■• •>' .-; ;. . j-v.n ...yr^ ■:■ . 

25 8. The gas-barrier property imparting agent of claim 6 in: which the copolyester further comprises 0.05 
to 1 mole, per 100 mole of the dihydroxy compound units, of 1 ,1 ,1-trishydroxymethylpropane units. 

9. A polyester: composition comprising (A) 50 to 95 % by weight of polyethylene terephthalate and (B) 
50 to 5 % by weight of a copolyester having an intrinsic viscosity, measured in c^hlorophenbl at 25 * C, of 
0.3 to- 1 SWg and being derived from dicarboxylic acid units composed of 95 to 60 mote % of isophthalic 

36 acid units and 5 to 40 mole % of 2,6-naphthalenedicarboxylic acid units and dihydroxy compound units 
composed of 95 to 70 mole % of ethylene glycol units and 5 to 30 mole % of 1 ,3-bis(2-hydroxyethoxy)- 
benzene;units. , .-r ^ 'Vu .r -:-U^.'> C-:' V'-VC K 

10. A' polyester composition according to claim 9 comprising (A) 70 to 90 % by weiight of polyethylene 
terephthalate and (B) 30 to 10 % by weight of a copolyester having an intrinsic viscosity, measured in o- 

35 chlorophenol at 25 * C, of 0.6 to 1 .0 dl/g and being derived from dicarboxylic acid: units composed of 90 to 
70 mole % of isophthalic acid units and 10 to 30 mole % of 2,6-naphthalenedicarboxylic acid units and 
dihydroxy compound units composed of 90 to 80 mole % of ethylene glycol units and 10 to 20 mole % of 
T,3-bis(2-hydr6xyethoxy)benzene units. - : .-<.-"- "V - ^ i?*r:^-& : 

11 The polyester composition of claim 10 in which the copolyester further ^ comprises : 0;01 to 2 mole. 

40 - per 100 mole of the dihydroxy compound units, of trifunctional or higher-functional 

■■■■■ :Of2 The ^ pblyesteV composition of claim 1 0 in which the ^ 1 mole, 

F>er TOO mdle of the^ dihydroxy compound units, of 1,1 ,T-trishydroxymethylpropane units. 

13. A film composed of a polyester composition compr 50 to 95 % by weight of po 

45 terephthalate arid (B)^50 to^5 % by weight of a to in o- 

chlorophenol at 25 * C; of 0.3 tb 1 .5 dl/g and being derived from dicamoxyliC; acid of 95 to 

60 mole % of isophthalic acid units and 5 to 40 mole % ^of 2i6^ap^tha1brt acid units and 

dihydroxy compound units composed of '95 to 70 mole % of ethylene glycol units and 5 to 30 mole % of 
1 i3-bis(2-hydroxyethoxy)benzene units. * ^< > v • ir< % 1 - . 

so 14. A film according to claim 13 which is composed of a polyester composition comprising (A) 70 to 90 
% by weight of poiyethylene^ terephthalate and <B) 30 to :i0% by ^Sight 'bf a copolyester: having fan intrinsic: 
viscosity measured in o-chlorbphenol at 25 * C. of 0 6 towT 0 di/g arid '^in^deriVed f rom dicartx>xylic acid 
units composed of 90 to 70 mole % of isophthalic acid units and 10 td^-mble % of ^.B^naphthalenedicar- 
boxylic acid units and dihydroxy compound units composed of 90*to 80^ mole % of ethylene glycol units 
55 and 10 to 20 mole % of 1 ,3-bis(2-hydroxyethoxy)benzene units. ■< ' ' -/* ' > :^ v , ^ * x \* 

15 The film of claim 14 in which the copolyester furthercomprises O 0T to 2 mole, per 100 mole of the 
dihydroxy compound units, of trifunctional or higher-functional polyhydrbxy^ compound unrts^ r ' 
\ 16 The film of claim 14 in which the copolyester further comprises 0 05 to 1 mole, per 100 mole of the , 
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polyethylene terephthalate layer and (D) a copolyester layer composed of a copolyester derived from 
dicarboxylic acid units composed of 90 to 70 mole % of isophthatic acid units and 1 0 to 30 mole % of 2,6- 
naphthalenedicarboxylic acid units and dihydroxy compound units composed of 90 to 80 mole % of 
ethylene glycol units and 10 to 20 mole % of 1 ,3-bis(2-hydroxyethoxy)benzene units or a copolyester 

5 composition comprising said copolyester and polyethylene terephthalate, said polyalkylene terephthalate 
layer (C) and the copolyester layer (D) being stretched. 

31. The polyester stretched laminated structure of claim 30 in which the copolyester further comprises 
0.01 to 2 mote; per 100 mole of the dihydroxy compound units, of trifunctional or higher-functional 
polyhydroxy compound units. 

io 32. The polyester stretched laminated structure of claim 30 in which the copolyester further comprises 
0.05 to 1 mole, per »100 mole of the dihydroxy compound units, of 1 ,1 ,1-trishydroxymethylpropah(e units. 

33. A preform for a laminated blow-molded article, said preform being cornposed of (C) a polyalkylene 
terephthalate layer and (D) a copolyester layer, the copolyester layer (D) being composed of a cbpolyester 
derived from dicarboxylic acid units composed of 95 to 60 mole % of isophthalic acid units and 5 to 40 

75 mole % of 2,6-naphthalenedicarboxylic acid units and dihydroxy comp^n^unite^ 
mole % of ethylene glycol units and 5 to 30 mole % of 1.3-bis(2-hydrbxy^ 
copolyester composition comprising said copolyester and polyethylene terephthalate. . 

34. A preform for a laminated blow-molded article according to claim 33', said preform composed of (C) 
a polyethylene terephthalate layer and (D) a copolyester layer, the copolyester layer (D) being cbnS posed of 

20 a copolyester derived from a dicarboxylic acid units composed of 90 to 70 mole % of isophthalic acid units 
and 10 to 30 mole % of 2,6-naphthalenedicarboxylic acid units and dihydroxy compound units composed of 
90 to 80 mole % of ethylene glycol units and 10 to 20 mole % of 1 ,3-bis(2-hydroxyethoxy)benzene units, or 
a copolyester composition comprising said copolyester and polyethylene terephthalate. 

35. The preform of claim 34 in which the copolyester further comprises 0.01 to 2 mole, per 100 mole of 
25 the dihydroxy compound units, of trifunctional or higher-functional polyhydroxy compound units. 

36. The preform of claim 34 in which the copolyester further comprises 0.05 to 1 mole, per 100 mole of 
the dihydroxy compound units, of 1,1,1 -trishydroxymethylpropane units. 

37. A polyester laminated blow-molded article composed of (C) a polyalkylene terephthalate layer and 
(D) a copolyester layer, the copolyester layer (D) being composed of a copolyester derived from 

30 dicarboxylic acid units composed of 95 to 60 mole % of isophthalic acid units and 5 to 40 mole % of 2,6- 
naphthalenedicarboxyfic acid units and dihydroxy compound units composed of 95 to 70 mole % of 
ethylene glycol units and 5 to 30 mole % of 1 ,3-bis(2-hydroxyethoxy)benzene units, or a copolyester 
composition comprising said copolyester and polyethylene terephthalate. 

38. A polyester laminated blow-molded article according to claim 37 which is composed of (C) a 
35 polyethylene terephthalate layer and (D) a copolyester layer, the copolyester layer (D) being composed of a 

copolyester derived from dicarboxylic acid units composed of 90 to 70 mole % of isophthalic acid units and 
10 to 30 mole % of 2,6-naphthalenedicarboxylic acid units and dihydroxy compound units composed of 90 
to 80 mole % of ethylene glycol units and 10 to 20 mole % of 1 ,3-bis(2-hydroxyethoxy)benzene units, or a 
copolyester composition comprising said copolyester and polyethylene terephthalate. 
40 39. The polyester laminated blow-molded article of claim 38 in which the copolyester further comprises 
0.01 to 2 mole, per 100 mole of the dihydroxy compound units, of trifunctional or higher-functional 
polyhydroxy compund units. 

40. The polyester laminated blow-molded article of claim 38 in which the copolyester further comprises 
0.05 to 1 mole, per 100 mole of the dihydroxy compound units, of i ,1 ,1 -trishydroxymethylpropahe units. 
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